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Nearly twenty years ago, Hayes and Flower (1980) have proposed a general model of the nature and the architecture of processes and representations underlying text writing activity. Since the publication of this initial model, other relevant models were elaborated (for example: van Dijk & Kintsch, 1983; Bereiter & Scardamalia, 1987; Levelt, 1989; Hayes, 1996; Kellogg, 1996; Galbraith, 1999). All of them are built up in the form of a global architecture, and aim at the description of the complete course of the text production activity. Three major processes are usually distinguished, planning, translating and revising. These processes are supposed to operate in a sequence, with possible recursion. Most models include (at least) the following components (see Alamargot & Chanquoy, in press, for a critical review):
*	Conceptual or referential planning, which comprises the three subprocesses of (1) idea generation, that is retrieval of ideas from memory and/or from external sources, (2) selection and evaluation of the retrieved ideas, and (3) organization of ideas, relating these ideas to each other, in accordance with goals, instructions, addressee, type of text, etc. There is much discussion about nature of the output of the planning process, proposals involve for example (pre-) textual structures (such as an outline), or mental networks of relationships (such as a diagram). Such proposals also touch the nature of the next writing process, translating (Hayes & Nash, 1996; Kellogg, 1993).
*	Translating, which comprises sequential ordering of the information (linearizing) and linguistic coding of the resulting sequence: the plan is being translated into a grammatically correct and pragmatically adequate linear text. 
*	Revising, during which the writer may modify his/her text, evaluate its adequacy to the assignments (addressee, goal...), and possibly re-organize the initial mental structure. This process probably does not only intervene at the end of the writing phase, but during the whole composing process. We will not develop this last writing component in the present chapter, but for a review, see Fayol (1992), Rijlaarsdam & van den Bergh (1996).
In this chapter we discuss the specific problems for the production of argumentative texts within this general framework. Composing argumentative texts presents specific difficulties for writers with respect to content, structure, textual organization, as well as linguistic coding (Applebee, Langer, Jenkins, Mullis & Foerscht, 1990; Hays, Brandt & Chantry, 1988; Marchand, Coirier & Dellerman, 1996). Research about argumentation is numerous and various, but also divergent with respect to theoretical backgrounds, methods, results, explanations and conclusions. Argumentative text processing is clearly a field which extends beyond the writing process. Writing research on argumentation needs input from many disciplines. In the other chapters of this volume, different approaches are found, about  the most important topics in this field.
In this chapter we provide an overview of research on argumentation within the writing process. We focus on psycholinguistic research, but we often need to borrow from linguistics and social studies. We discuss the main issues by developing the following points:
- What is argumentation and what are its main requirements? 
- What are the specific problems for argumentation in writing? 
- What are the main problems linked to the transition from conceptualization to effectively written text: an experimental simulation.
Our conclusion underlines three critical issues. The first concerns the functional interdependency of the different cognitive processes in argumentative writing. Secondly we sketch the need for more detailed specification of the components of the planning process for argumentative writing. The third conclusion focuses on the decisive role of language, especially in the translating process.

Argumentation: definitions and requirements
The study of argumentation pertains to various theoretical dimensions: formal or natural logic, dialectics, pragmatics, rhetoric and persuasion, social interaction, etc. (see the chapters by Baker, and van Eemeren & Grootendorst, in this volume). Champaud (1994) characterizes argumentation as a continuum ranging between two poles. The first pole involves providing evidence to support a conclusion, which is exemplified as the claim-backing structure by Toulmin (1958). Logic and sound reasoning are here considered as important requirements. The second pole considers argumentation as an action aimed at modifying the beliefs or the behavior of a given audience. This is preferably to be characterized in terms of the psychosocial aspects of the communicative situation, especially by the participants’ goals. 
The perspective adopted by Grize (1982, 1990) combines both poles: argumentation is the construction of a 'logico-discursive schematization', aimed at changing the addressee's representation on a given topic. In Grize's theory, argumentation is defined as a natural, or informal, reasoning process (quite similar definitions can be found in the chapters by Baker, van Eemeren & Grootendorst, or Voss et al.); examples, analogies, or arguments of authority can support a point of view as firmly as pure deductive rules (Apotheloz & Mieville, 1989; also the 1992 and 1995 issues of the review 'Travaux du Centre de Recherches Sémiologiques de Neuchâtel'). Furthermore, the aim of argumentation is not merely to act upon representations of objective knowledge, but mainly on judgments, opinions, beliefs, desires, and subjective preferences (Perkins, Farady & Bushey, 1991). This requires deliberate use of specific linguistic forms and structures, as we will see later.

A functional approach
Current models of writing do not adequately deal with the interactions between situations, communicative goals and their realization in writing. Above all, most writing models underestimate the functional relationship which relates communicative goals and assignments to the conceptual and textual means specifically required for the realization of these goals: textual superstructures, schemas, particular semantic constituents, and linguistic means (see Alamargot & Chanquoy, in press).
It is particularly interesting to explore the types of cognitive activities required by the characteristics of pragmatic constraints and the referential domain associated with a given type of text. In this perspective Brewer (1980) proposed interesting ideas. Descriptions could be associated with veracity of information, argumentation with plausibility or acceptability, narration with interest, instructional texts with efficiency, etc. In each case neither the same mental representations, nor the same retrieving procedures in memory, nor the same attentional strategies are involved, or at least not to the same extent.
In a perspective similar to that of Brewer (1980), concerning the processing of different types of texts, Coirier (1999) proposes a 'functional' approach to explain how writers or speakers establish specific relationships: (1) between the goal of the text and the parameters of the situation where this goal can be appropriate; and (2) between the goal of the text and the conceptual and linguistic devices, which are necessary to its realization. Concerning argumentation, the following schema can express the functional approach:
Argumentative situation Þ desire to convince the opponent Þ supporting one’s point of view but taking into account the opponent’s arguments Þ use of justifications and also refutation of counter-arguments Þ necessity to coordinate pro and contra-arguments Þ use of complex syntax, concessive devices, enunciative markers, etc.

Thus, in the functional perspective, the production of argumentative text relies on cognitive processing of the situation involving ‘choices’ about constraints such as:
- Is the situation polemic or cooperative, what knowledge is shared by interlocutors, is the topic familiar?
- Is the goal of participants to convince or to compromise?
- Is the content bearing on factual issues, or does it concern an ideological debate?
- Is this content already organized in the cognitive representation of the writer; if no, can it be organized from more general knowledge, logical schemas?
- Does the debate bear on veracity of facts, acceptability of reasons, reliability of information, coherence of the reasoning? 
- Is there a perspective of gain?
Once these parameters of the situation have been processed (Bronckart, 1985) there remains the question of the cognitive tools writers have at their disposal to compose their argumentation. These tools pertain to varied domains, for example:
- Can they use specific textual models (e.g. the Toulmin’s schema, van Dijk and Kintsch’s superstructure, Hayes & Flower ‘stored writing plans’)?
- Are different rhetorical strategies available, concerning the ‘dispositio’ [ordering] of arguments?
- Do writers master some important linguistic devices, such as setting a proposition in assertive, conditional, ironic, or prescriptive form? Can they easily use the different enunciative modalities, etc. 
Any given text-type requires the use of specific knowledge, appropriate schemas, and attentional strategies. In addition, some linguistic devices are specific to some types of texts (De Weck & Schneuwly, 1993). For the comprehension of narratives for example, the reader’s interest constitutes a critical issue («Stories are to entertain» is the title of the Brewer & Lichtenstein’s 1982 paper). Narrative constituents inducing motivation and suspense then are more important than veracity or even strict causality (Hidi & Baird, 1988; José, 1988; José & Brewer, 1984; Stein & Glenn, 1979). Conversely, in an event report, the veracity of information should be the main point. In argumentative texts, coherence of reasoning, veracity or plausibility of the proposed reasons, addressee’s opinions, 'debatability' of the topic, knowledge of the domain, etc., appear as the critical factors. This, in turn, should have consequences for the writing process.
The functional approach, linking communicative goals and textual organization, offers a basis for the study of processing of different types of text. However, it is quite neglected in current models of writing, where rhetorical and pragmatic components are given a 'purely theoretical' role. The corresponding characteristics of the task environment, and the processes associated with the consideration of the audience, are defined in a very general way and are not supposed to induce specific processing. In Bereiter and Scardamalia (1987) for instance, the importance of rhetorical and pragmatic components is acknowledged but their functioning is not elaborated. 
In the next two sections, we discuss research concerning requirements for an argumentative text to be developed. After that, we propose a functional definition of "elaborated argumentative text" (called EAT) based on these requirements.

Prerequisites of argumentation
According to many authors (Antaki & Leudar, 1990; Stein and Miller, 1993b; van Eemeren & Grootendorst, 1984), the first prerequisite for an argumentation to be developed is the existence of a recognized disagreement about a given issue. There is no reason to argue if there is no disagreement. This point has been formalized by Charolles (1980) as a set of implicit criteria (analogous to the conversational implicatures by Grice, 1975). Considering a speaker A, debating with B, about an opinion O, at a moment T, Charolles defined ‘appropriativity’ [appropriativité] rules that have to be implicitly adhered to, in effective argumentative communication:
- A believes (B does not believe O at Tx < T0): there is a supposed disagreement;
- A believes (it is possible (B believes O at T1 > T0)); B can change his/her point
   of view;
- A believes (it is possible (B believes O at T1 (rightly))); B is supposed rational;
- It is probable (B believes (A believes O)); sincerity postulate.
Such rules are actually set to work when understanding short argumentative dialogues (Golder & Coirier, 1994). For example, readers rightly verify the following inference: when debating with Paul and sustaining the point of view that smoking is dangerous, John can’t at the same time offer Paul cigarettes at his birthday, which would violate the second appropriativity rule. Charolles’ proposed rules are related to the most obvious pragmatic constraints of argumentation. Moreover, they lead to underline the importance of the representation the writer has about his/her audience.

Pragmatic constraints
Recent experiments allow to specify the most important pragmatic features in argumentation and in argumentative writing (see Golder & Pouit, Santos & Santos, Stein & Bernas, in this volume). It must be noted that argumentation is initially practiced and learned in dialogues about familiar topics. Children are used to argue about questions in which they are subjectively involved and where the issue of arguing is most often an issue of material or moral gain (Chanquoy, 1996; De Bernardi, 1996; Stein & Miller, 1993a & b). The next sections examine some of the corresponding constraints.

Familiarity, knowledge, involvement
In dialogues and with familiar topics, children from age 3-4 can use minimal argumentative operations such as justifying a claim and taking into account the addressee (Eisenberg & Garvey, 1981; Genishi & Di Paolo, 1982), but the use of these operations strongly depends on the addressee’s familiarity (Clark & Delia, 1976; Beaudichon, 1982). The addressee’s familiarity provides a ‘common ground’ between interlocutors (Clark & Haviland, 1977). The familiarity effect is consistent through ages (Pouit & Golder, 1996). As underlined by Stein and Bernas (this volume), one of the most real difficulties arguers have, is understanding the beliefs and assumptions of people who hold goals that are different from their own. Successful conflict intervention forces opponents to understand what the other person values or fears, and perceive the positive and negative impact of a proposed position.
From the age of 5 (Weiss & Sachs, 1991), or later (Knudson, 1994), argumentations try to systematically take into account the addressee’s interests ('If you give me that toy, I will clean my room'). Stein and Trabasso (1982) observed complex moral justifications from age 5. They showed that children were able to produce logical and sound reasons very similar to adults.
More recently, Stein and Miller (1990, 1993a & b) showed that the emergence of complex reasoning in young children was linked to three cognitive and contextual requirements: (1) the familiarity of the topic and the situation, (2) a minimal level of subjective involvement and some perspective of gain, and (3) the data of the problem must be understandable and memorable. When such requirements are met, then, from 8 years old onwards, children can produce sound reasons in favor of their standpoint. In this respect their reasoning is similar to that of adults, and equally biased by congruency effects. In addition, and this is a capital point as regards elaborated argumentation, these children can imagine and attribute good reasons in favor of the opposite standpoint.
One important consequence of these observations is that the difficulties of argumentative writing observed in children (1) cannot be attributed to a deficiency in reasoning ability, (2) neither to obstacles in retrieving arguments in familiar situations and for well known topics. Maybe the most critical problem is not to produce complex argumentation, but to write it.

The type of cooperation between interlocutors
Taking into account the addressee depends on many parameters. Some dialogues produced by children as well as by adults are no more than parallel monologues, without any cooperativity, except for very formal rules of dialogues. Conversely, some monologues can be characterized as internalized dialogues (Bakhtine, 1981), where varied positions are exposed and compared (Giroud, this volume; Golder, 1992a).
Research on cooperative writing may provide insights concerning the roles and effects of addressees. Even when cooperativity is invited (e.g. by instructions or by the experimental situation) it can be more or less efficient. Roussey and Gombert (1996) observed that cooperative writing leads to argumentative texts of a better quality, but only by experts. A related study by Erkens and Andriessen (1994) bears on the strategies used in cooperative problem solving. They formulate the following conclusion: "Cooperation requires that the cooperating subjects acquire a common frame of reference in order to be able to negotiate and communicate their individual viewpoints and inferences" (p. 124). 

Debatability of the topic
We already noted that disagreement was a prerequisite for an argumentation to develop. But there are topics for which the community does not allow disagreement: racism, revisionism, or pedophilia. There are also topics which are either unquestionable, or at least difficult to be envisaged, within smaller social areas, for example within a given social group, or a religious group, or yet within the family. Debatability is related in part to cognitive and social development. It also depends on context: argumentation presupposes that participants are inclined to solve their conflicts  (Stein & Miller, 1993a), but to solve them by the means of discussion (Stein, Bernas, Calicchia & Wright, 1995; Voss, Fincher-Kieffer, Wiley & Silfies, 1993). Golder & Pouit (this volume) clearly analyze this point, so we will not develop it here.

Instructions
Coirier (1992) contrasted explaining and argumentative instructions for two groups of children who had to discuss exactly the same question: giving or not pocket money allowance to children. The explanation instruction was: 'There is no question, specialists of the matter, such as psychologists and doctors all agree: pocket money allowance should not be given before age...., explain why' (the age varied according to the children’s level). In the argumentative instruction it was indicated: 'not all specialists... agree as to the age to which one can give pocket money allowance. What is your opinion?'. In the first case, there is no initial disagreement, only explanation is necessary. In the second case, the disagreement is clearly stated, so argumentation is invited. This difference between both instructions induced different processing of the same problem-content: with the explaining instruction there was a lack of enunciative involvement markers (e.g. In my opinion, I think that) or more generally of argumentative markers. In addition, counter-arguments were mainly found in the case of argumentative instruction. In other words, at the level of reasoning, the structure of the problem to solve is the same. But the explaining instruction leads the writer to limit his/her composing to that aspect of the task. Conversely, the argumentative instruction leads the writer to envisage the problem as a conflict, and to process it accordingly, by using typical argumentative operations.
In summary, considering pragmatic constraints, argumentation is more likely to develop in certain situations. It requires disagreement on a topic, and the desire to solve, or at least to manage this disagreement by using reasons. This results in three requirements: (1) the familiarity of the topic, the addressee, and the whole situation, which allows generating understandable and acceptable reasons; (2) the intention to cooperate, which depends on the polemicity of the issue, but also on strategies induced by a given situation; and (3) the importance of a common frame of reference: common knowledge, common general beliefs and opinions. This explains why experimental situations most efficient at inducing elaborated argumentation are those where the conflicting opinions are clearly exposed from the start (Coirier, Andriessen, Chanquoy & De Bernardi, 1997; De Bernardi & Antolini, 1996), and where cooperativity is strongly invited (Golder, 1992b; Stein, Bernas, Calicchia & Wright, 1995).

From argumentative requirements to the definition of Elaborated Argumentative Text
By now, it may be quite obvious that composing an argumentation supposes adherence to many requirements. Minimal argumentation (a claim and some reasons) can already be observed with very young children. But composing an argumentation complying with all requirements, implies writing an 'extended text' (McCutchen, 1987), that is a text comprising several sentences, organized into a coherent structure. Articles in reviews, political discourses or social debates provide varied examples.
For the purpose of this chapter, we would like to define elaborated argumentative text (EAT) as a type of text that complies simultaneously with eight crucial argumentative constraints, derived from research and theory on argumentation, most of which have been discussed above, and which we try to synthesize now (see Coirier, 1996, for a review). The first four constraints constitute preconditions to be realized by the individual in a situation for an argumentation to develop. Four additional constraints are typical for the argumentation itself, as they correspond to genre specific constituents of elaborated argumentative texts (partly akin to schematic approaches such as Toulmin, 1958).
1)	To recognize the existence of a conflict between two different positions on the same topic (Stein & Miller, 1993b; van Eemeren & Grootendorst, 1984).
2)	To recognize the topic as 'debatable': socially, ideologically, and contextually (Charolles, 1980; Golder, 1996). 
3)	To be inclined to solve the conflict (Stein & Miller, 1993b), which presupposes a favorable negotiation context (Stein, Bernas, Calicchia & Wright, 1995; Stein & Miller, 1993a; Voss, Fincher-Kiefer, Wiley & Silfies, 1993). 
4)	To be inclined to try to solve the conflict by means of language (Charolles, 1980; Perelman & Olbrechts-Tyteca, 1988).
5)	Claim a position (Stein & Miller, 1993b; van Eemeren & Grootendorst, 1984; Coirier & Golder, 1993; Golder & Coirier, 1994);
6)	Support that claim with reasons (claim backing) (Adam, 1992; Antaki & Leudar, 1990; Apotheloz & Mieville, 1989; Coirier & Golder, 1993; Grize, 1982; Stein & Miller, 1990); 
7)	Assign a minimal value to the opposite claim and reasons (Grize, 1982; Brassart, 1992; Stein & Miller, 1993b);
8)	Restrict or modulate the opposing claims, by using counterargumentation (Adam, 1992; Crammond, 1998; Gombert, 1997; Moeschler, 1985; Perkins & al., 1991).
With these constraints in mind, we may start to examine how an EAT can be constructed, and what processes should be specified in an adequate writing model. Our purpose is to move somewhat closer to an answer to the question: what is specific to composing argumentative texts?

Argumentation and the writing process
In this section, we discuss experimental evidence pertaining to the written composition of argumentative texts. We do not evoke all questions that are still open in the study of writing in general, but focus on the questions that are specific to argumentation. As the starting point we take the main processes distinguished in the Hayes and Flower model, presented in the introduction of the chapter.

Idea generation and retrieval
Bearing often on desires, opinions, and/or beliefs, argumentation belongs to the domain of malleable definitions and discursive negotiation (Grize, 1982). In argumentation, finding the appropriate words and establishing the right connections between words and clauses can be crucial for understanding. At the level of retrieval, getting one precise idea thus will often suppose to get the precise words allowing to specify this idea. This imposes a number of strong requirements on language.
The retrieval process may follow different lines according to specific characteristics of the knowledge to-be-retrieved (Galbraith, 1996, 1999). For example, if the goal is to compile arguments about a topic, then an automatic retrieval from some probes in long term memory can be sufficient. Conversely, in a juridical conflict, in which a specific position has to be systematically defended against an opponent, specific strategies and rules must be used, for example constructing a negative argument out of a corresponding positive one (Stratman, 1994). It is thus possible that some variables particular for argumentation can function as determinants or probes for idea retrieval from long term memory. 
Automatic or strategic recovery of ideas from memory for argumentative purposes has not been systematically investigated. Some results are available on the use of topic knowledge for argumentation. On the basis of rather different studies, evidence has been collected which suggests that topic expertise (Kuhn, 1991) or topic elaboration (Andriessen, Coirier, Roos, Passerault, & Bert-Erboul, 1996) are not systematically linked to improved argumentative reasoning, particularly with respect to the generation of more and stronger arguments, and better text organization. Specific properties of the retrieved information may be important: argumentative orientation, topic familiarity, social acceptability, etc.. Some results are available, but it is unclear whether these observations pertain to automatic recovery of ideas or to strategic selection of information during planning and other phases of writing. Furthermore, divergent or even contradictory data probably result from the difficulty to define and operationalize variables such as interest, desire, motivation, value, familiarity (Hayes, 1996, formulates new proposals concerning these variables).
Voss, Perkins and Segal (1991) have shown that reasons that are supposed to provide a stronger support to the chosen thesis are activated faster. Stein et al. (1995), for their part, indicate that in domains involving moral values, most reasons produced in favor of a thesis are values and beliefs about benefits and costs for holding a particular point of view. In addition, De Bernardi and Antolini (1996) found that protocols written about an uninteresting but well-known topic have a better argumentative structure than protocols on an interesting but unfamiliar topic. Finally, Gombert (1997) found that it is much more difficult to argue on a highly polemic topic than on a non polemic one. Each one in its own way, these data suppose strategic control of the idea generation process: retrieval of arguments is strongly linked to the values of the functional constraints outlined above. Much more research is needed in this domain. Santos and Santos (this volume) elaborate this topic extensively.
To conclude this short section on idea generation in writing, argumentation presents two specific characteristics:
*	The quantity of knowledge seems to be less important than specific qualities of this knowledge;
*	The domain of argumentation mainly consists of negotiable information, beliefs and opinions, rather than facts. Adequately expressing such information requires proficiency in use of language to use the appropriate words and connections between them.

Idea evaluation and selection
Idea evaluation and selection are important components of any writing task, and are described in most models. Idea selection and evaluation in argumentation essentially involve using the appropriate criteria to select and evaluate relevant arguments, considering the goals of the task. So these criteria should be available and be related to the communicative situation. It is not simple to elaborate a unique definition of concepts such as appropriateness, usefulness and relevance. An argument can be relevant for a particular topic, but not appropriate in every context, and argumentation is specifically dependent on context (as was shown in the first section). Furthermore, it is difficult to completely split the retrieving process from evaluating. Selection can be considered as a first step after idea retrieval. There are lots of reasons to reject retrieved ideas for inclusion in a text, and many ideas are often left implicit, for the sake of economy (according to Grice's implicatures), or for rhetorical reasons. For example, texts differ according to the type of instructions: instruction to win or to compromise can make a great difference in the selection-evaluation process (Golder, 1992c; Stein & Miller, 1990; Veerman & Treasure-Jones, this volume). 
In any writing task it is necessary to select ideas and to evaluate them. In argumentation evaluation plays a central role, and includes many aspects such as the orientation of arguments, their importance in the reasoning process, their general acceptability, etc. Moreover, the writer’s knowledge about the addressee is viewed as an important constraint in the idea evaluation process: the question is not only that of sharing knowledge or understanding as such (as in other types of texts), but also of computing which reasons will be more easily accepted, or at least considered relevant by the addressee (Golder, 1996; Gombert, 1998). 

Sound reasoning
According to Blair and Johnston (1987), a sound argumentative chain of reasoning from premises to a conclusion should respect the three following criteria:
*	Relevance: there exists an adequate relation between the premises and the conclusion.
*	Sufficiency: the premises provide enough evidence for the conclusion.
*	Acceptability: premises should be true, probable and/or reliable.
However, Blair and Johnson do not explain how it is possible to consider a premise as relevant, sufficient or acceptable, according to what criteria, and for what audience. 
On the basis of what they consider "good reasoning" (justification and counter-argumentation, also elements of EAT), Voss, Perkins and Segal (1991) propose two different approaches for selecting arguments:
*	‘makes sense epistemology’: trying to satisfy the criteria of truth and congruence with the most important beliefs; which, in our mind, means adapting to socially accepted ideas, but also to scientific rules;
*	‘critical epistemology’: looking for possible incoherencies, counter-examples, and multiple perspectives; this second point then insists on logic, in relation to the possibility of conflicting opinions in a given domain.
The authors distinguish formal reasoning, based on critical evaluation, and informal reasoning (see Voss et al, this volume). Informal arguments can be evaluated on the basis of soundness (or acceptability of reasons), the relevance and strength of the support from the reason to the claim, and the degree to which counter-arguments are taken into account. Again, it is not clearly specified with what precise norms or rules (social, legal, religious, scientific?) it is possible to define acceptable reasons.

Acceptable reasons
Another proposal for criteria to select ideas comes from Apotheloz and Mieville (1989). They proposed a definition of a "good" support (p. 72): 'A supporting discourse segment is a segment which lends credit to, makes more plausible, strengthens, etc. the asserted content of another discourse segment, whatever the nature of this support may be [italics added]'. This anti-normative definition of the minimal argumentative structure must be emphasized: natural argumentation can not be reduced to logical reasoning, not even to predetermined pragmatic schemes. Hence, supporting relations can be quite diverse: logical, analogical, teleological, based on knowledge, beliefs, authority or example. Thus the supporting relations can be defined neither a priori nor out of context. Evaluation of arguments primarily relies on the representation of the audience, ‘a good argument is an argument that is accepted or at least taken into account by the addressee’. In other words, a good argument must be defined from consideration to the particular audience it is addressed to (see below for the notion of topoi).
Bereiter, Burtis and Scardamalia (1988) discussed how main points are established during the writing process. A main point becomes the goal of a piece of discourse, when it is related to a critical issue relevant for the content problem. In their approach, a content goal is also a goal for rhetorical problem solving. This leaves room to a contextually defined search for the information to be used according to the task assignment and the audience. Highly rated main points can generate a variety of problems solving activities, such as elaborating, focusing, evaluating and linking information. Accordingly, good reasoning relies on efficiency in the situation. Thus, if the debate confronts for instance scientists, on a scientific topic and in a scientific context, it is reasonable to suppose that the evaluation and selection of arguments has to obey the (institutionally defined) rules of the scientific community. One important idea is developed here: good reasoning refers to a specific audience, sharing the same rules, and opinions.

Topoi
The degree of acceptability of a reason is generally based on 'topoi'. Topoi refer to relationships implicitly accepted in a community and allowing to warrant an argumentative move (Ducrot, 1980). For instance, the topos: "the more the temperature rises, the nicer it is to take a walk" authorizes the argumentative move: "it's 65F or maybe even 68F, so a walk would be nice". But there is always the possibility of another superior topos. So the previous reason could be opposed by the equally acceptable topos: "the hotter it gets, the more one feels the need to refresh oneself, so going to the pool would be a better idea".
Miller (1986) and Klein (1985) have studied the issue of argument acceptability in children's disputes concerning moral dilemmas. They observed three developmental stages. The first stage (around age 3) is characterized by a simple counter-position with no arguments and without rational reasoning. Then the emergence of arguments based on shared values defines the second stage. Finally, around age 14, the use of logical rules and norms characterizes the last stage. Klein insists on the lack of absolute validity of arguments. For argumentation it is not sufficient to take into account a universal addressee, a specified interlocutor is needed. This is illustrated by the passage, between ages 8 and 18, from egocentric forms (''School on Saturday would be good because it would allow me...'') to more collective forms (''...it would allow us'') and later on, around Age 18, to more specified forms (''...it would allow us..., because I...'') (Coirier & Marchand, 1994; Golder, 1992c). Hence, empirical rules are needed which ensure the development of reasonable argumentation, at least if the social community that is susceptible to adopt them is clearly defined. Such rules can be assimilated to functional requirements of argumentation.

Pragma-dialectics
The purpose of van Eemeren and Grootendorst (1992; see also Lapintie, 1998) is to provide a social model for "efficient" argumentation. Their pragma-dialectic theory of argumentation combines empirical and normative rules. Arguments in different fields may substantially differ, but rules for critical discussion can be given as norms of argumentation in any field. Relying largely on Grice’s implicatures (1975), van Eemeren and Grootendorst propose, for instance (pp. 202-209), that:
*	Parties must not prevent each other from advancing standpoints or casting doubts on standpoints.
*	When attacked, a standpoint must be defended.
*	Don't present something as a premise, if the other party did not express it as such.
*	A party may only use arguments that are logically valid or to be validated by explicating one or more unexpressed premises.
These rules are close to the constraints we defined for the minimal structure of an elaborated argumentation (EAT): justify your claims with 'acceptable' reasons, and do not deny the value of opposite claims and arguments. Developmental research has confirmed that, with age, children progressively apply such rules (Coirier & Golder, 1993; Golder & Coirier, 1994).
Concerning the specificity of argumentation for idea selection and evaluation, the following conclusions are drawn:
*	The evaluation and selection process in EAT writing cannot be dissociated from the idea generation process. The former can strongly control and constrain the latter, with respect to individual strategies, and to pragmatic requirements. 
*	Selection of main points in argumentation does not only depend on the writer, but should be based on a representation of the audience and nature of the conflict. Much more than any other type of text, elaborated argumentation is a ‘potential dialogue’: the issue is not primarily shared knowledge, but shared opinions and values; providing not information as such, but providing acceptable reasons. 
*	There is no strict definition of a good argument: in natural argumentation, quality of argument is primarily based on shared beliefs (topoi). It seems possible to propose some empirical rules concerning the validity of an argumentation, or the soundness of reasons, as in van Eemeren and Grootendorst’s theory: provided that soundness is related to a definite situation (topic, audience...). One of the main consequences is the role of ‘discursive negotiation’ in argumentative writing (Coirier, et al., 1990; Golder & Pouit, this volume), the frequent need for reformulation, modalization, restriction, to ensure the sharing of minimal common rules.

Organization and coherence
Organizing processes have a fundamental status in the writing process models (Bereiter & Scardamalia, 1987; Hayes & Flower, 1980; van Dijk & Kintsch, 1983). These operations relate ideas to each other in a hierarchical structure as basis for a coherent text structure. Organization processes rely on different sources. The first source is an efficient topic structure in long term memory, which is characteristic of expert knowledge (Voss, Vesonder, & Spilich, 1979). When the topic is not well organized, a second source is playing a role:  the application of mental schemas (logical, spatial, temporal...) (See, for example, Trabasso & van den Broek’s –1985- model about the role of causal thinking in narratives; Black & Bower –1982- about plans and goals in understanding stories). In addition, the organization can be realized during the translating process.
These sources of organization are not necessarily incompatible, particularly in complex referential domains. In addition, particular pragmatic constraints can lead to competition between them. This leads us to emphasizing that the knowledge transforming process described by Bereiter and Scardamalia (1987) is not restricted to the interaction between the content space and the rhetorical space. Knowledge transformation may also be applied to content restructuring when a topic is organized from different perspectives, goals, or points of view, and this frequently occurs in argumentation, as we will see now.

Sources for organization
According to van Dijk and Kintsch (1983), the organization of ideas retrieved from long term memory provides both the macro- and the microstructure of the text. Two principles would guide the idea organization in a text. The first consists of exploiting the constraints inherent to ideas, for instance their logical relationships, or their chronological order. As for any text, this could be an important characteristic of coherent argumentation. The second principle is the use of rhetorical strategies (Meyer, 1975) to impose a structure to the retrieved ideas. An example in argumentation is the organization based on the orientation of arguments: pro or contra the thesis. Bromberg and Dorna (1985), for example, have observed three main types of argument organization: (a) grouping the pro- arguments on one side, and the contra-arguments on the other side, (b) linking directly each pro-argument with the corresponding contra-argument, and (c) the in-depth development of one main line of arguments, integrating (subordinating) contra-arguments to this main line.
The role assigned to the second principle postulated by van Dijk and Kintsch (1983) can be assimilated to the use of organizing strategies, such as making drafts, outlines or diagrams. In a recent study about argumentative writing, Isnard and Piolat (1994) have experimentally manipulated these strategies. Text composition was preceded by three conditions: (a) free-association of ideas, (b)outlined organization, and (c) diagrammatic organization. The authors observed that: "Writers who are not forced to organize their ideas in a given fashion do not perform in-depth reorganization, and pass directly from the jotting down of a few and disorganized and undeveloped ideas to the writing of an elaborated final text. Mandatory structuring, on the other hand, allows writers to discover new ideas. It remains to be seen whether these 'discoveries' enhance the quality of the final text as a whole[italics added]'' (p. 463). The last sentence underlines that the quality of an argumentative text can not be only measured by counting the number of arguments. The way in which arguments are connected, their textual structure constitutes by itself a large part of argumentation, as can be observed in the role of rhetoric figures, but also in the fact that textual structure is one way to determine main points in a text.
Another source for organizing operations  is the use of schemas (see Piolat et al. in this volume). Toulmin (1958) has proposed a prototypical schema​[1]​ of argumentation, which includes five components (the different examples are taken from Espéret, Coirier, Coquin-Viennot and Passerault (1987):
*	Claim: taking a stance in a discussion (Children should be given pocket money as soon as they reach 12 years).
*	Evidence, data: reason, proof, facts (it would allow them to buy what they want).
*	Warrant: inference (linking) rules (it's quite natural that children be allowed to choose what they buy).
*	Backing: support of the warrant (it teaches them to deal with money).
*	Rebuttal: restrictions or specifications (especially if they don't spend it inconsiderately) and counter-arguments (even though they may be given quite a lot).
Even adults do not systematically use all these components in all argumentation. In addition, the components are not easily and unambiguously identified in actual discourse. Warrants, for instance, are frequently implicit and considered as shared beliefs (topoi). Despite these practical drawbacks, Toulmin's model is then based upon characteristic operations in argumentation. The products of these operations are very likely to be found in argumentative  texts, whether written or oral, in monologues as well as in dialogues. Crammond (1998) has recently specified some components of the model, such as the role and specification of counter-arguments and modulations (qualifiers, rebuttals). Moreover, she has proposed complex text analysis procedures (referring to the framework of Frederiksen, 1975, 1987), which allow a precise description of written argumentative texts.
Gombert (1997) has used a quite different approach, based on the interplay of pro- and contra-arguments (Adam, 1992; Charolles, 1980, 1986; Moeschler, 1980; Perkins, Farady & Bushey, 1991). She has distinguished two components in the argumentative process: (a) a justification process, close to Toulmin’s claim-backing, where arguers mainly provide reasons defending their point of view, and (b) an argumentative process, where arguers also take into account the opposite information, integrating the point of view of their (potential) opponents. The study of the interrelationships among arguments and contra-arguments, by taking into account the text linguistic structure, allows Gombert to operationalize a typology of argumentative strategies. These strategies range from a pure justification to a ‘true’ argumentation,, this latter one being more or less complex as a function of the realized interplay between pro- and contra-arguments.
One possible criticism to Gombert's framework lies in the fact that the difference between 'justification' and 'argumentation' is a question of degree in cognitive development, and maybe also dependent on task assignments. It was observed in many developmental experiments that justification (claim backing) always precedes the use of counter-argumentation. More particularly, from 12 years onwards, the claim-backing structure constitutes an important (and sufficient) condition for a text to be judged as argumentative. However, the use of counter-arguments, or even modulations (restrictions or specifications), leads students to consider such a text as argumentative only from the ages of 15-17 (Golder & Coirier, 1994). The argumentative schema, which seems to constitute the basis of the judgments, may evolve quite gradually from justification to argumentation.
Gombert's and Crammond’s frameworks help to pay attention to an important requirement of elaborated argumentation: the mastery of linguistic relationships in order to express the complex structures implied in elaborated argumentation (subordination, concession, embedding...). This is also implied by Bakhtine's (1981) conception, according to which monologal argumentation can be conceived as an internalized dialogue. In this line of reasoning, Roussey and Gombert (1996) have analyzed differences between individual composition and a collaborative situation in which two participants compose a text together. The individual writer, if s/he respects the dialogic character of the argumentative text, must thus "write for two". The authors further distinguished in each situation expert and non-expert writers. They showed that the collaborative writing condition leads to texts of higher quality in terms of appropriate use of a schema, but only for experts (adult writing serving as reference). Conversely collaborative writing does not help (nor hinder) the non-expert writers. For non-experts, collaborative argumentative reasoning results in higher cognitive load, because a dialog plus an argumentation have to be simultaneously managed. This load is greatly reduced for textual experts who are able to use the required linguistic means (concerning cooperative writing, see Giroud, and Veerman & Treasure-Jones, this volume).

Reasoning, problem solving, and argumentation
The organizing process in elaborated argumentative texts, and particularly the processing of relationships implied in complex reasoning, is a real problem for writers. Therefore argumentation can be seen as a problem-solving task. Voss, Green, Post and Penner (1983) have analyzed the production of texts from documents concerning the solution to sociopolitical difficulties in the former USSR. Problem solving in the social sciences is characterized by the lack of agreed upon solution, and the writer must provide arguments to justify the solutions s/he proposes. This is a typical argumentative situation: there is an initial disagreement and a claim backing. Moreover, the evaluation of the proposed solutions relies on unclear constraints. Voss and his colleagues have shown the double component of these texts; they are organized both from a problem solving perspective (goals, sub-goals, prerequisites, etc.), and from an argumentation perspective (identifying conflicts, evaluating, justifying, etc.). Experts and novices in social sciences show different strategies for the organization of their texts. For example, top-down strategies are more frequent with experts, who, in addition, assign a more important role to argumentation (the Voss, Wiley & Sandak's chapter in this volume illustrates the same framework in the field of legal controversies). 
Different studies undertaken by Perfetti et al. (Britt, Rouet, Perfetti, & Georgi, 1994; Perfetti, Britt, Rouet, Georgi, & Mason, 1994) pertain to the problem of historical document processing. A writer involved in the synthesis of historical documents, most often polemic, must deal with two types of information. First there is a "situation model" which expresses the chronological and causal structure of events (Trabasso & van den Broek, 1985). Secondly, there is  an "argument model" which, in reference to Toulmin (1958), integrates argumentative components such as evaluations, restrictions, counter-arguments and explicitation of enunciative sources. These authors observe effects of expertise, as in argumentative writing, particularly concerning domain knowledge. In addition, procedural knowledge (about processing the historical controversies) appears a crucial factor. Experts give more importance to the evaluation of the enunciative sources (Rouet, Favart, Gaonac'h, & Lacroix, 1996), and it is obvious that this last component pertains to argumentation.
So, most often in argumentation, two perspectives are playing a role: problem solving/topic structure, and argumentation structure. Experts can solve the dissonance between these perspectives, they can rely on expert knowledge about the two dimensions. Non-experts rely mostly on the topic structure.
In an approach more specific to problem solving studies, Brandt (1989) has asked children to play a game, the "Nim game", where two children had to play cooperatively against the experimenter. This game implies a succession of turn takings, both players (both: the two children, then the experimenter, then the children, etc.) having to make a move alternatively and to justify it. During the whole game duration, conversations between the two children were audiotaped. Such a paradigm allows to clearly differentiate two components: (1) the reasoning steps implied in the solving process (for example: goals, sub-goals, preconditions, etc.), and (2) the argumentative component, that is the way in which the children justify each move in the game. Their verbal exchanges were analyzed according to argumentative categories such as the use of an example or an analogy, the degree of certainty about the issue, the contrast (another move would lead to a loss), the legality of the move according to the game rules, the uncertainty because the reply of the adversary cannot be predicted, etc. Brandt's main results show that the quality of the argumentation strongly depends on the complexity of the problem at a given step in the solution process. The more complex the problem, the more complex is the argumentation. In other words, argumentation relates to the organization and the complexity of the referential field: the execution of a complex move implies that the player must be an expert. A triangular relationship can thus be formulated: the complexity of the organization process is related to the complexity of the topic, and a more complex organization requires more justifications and refutations.
In the section on definitions and requirements we already referred to the study by Erkens and Andriessen (1994) about the strategies used in cooperative problem solving. These authors conclude that fruitful cooperation requires participants to negotiate a common frame of reference. Their conclusion can be related to Brandt's results, and it corresponds to the main goal of argumentation: the building up of common frames of reference allows to elaborate the common representations required by solutions to the problems of everyday life. This is close to the rules formulated by van Eemeren and Grootendorst (1992), at least for complying with a civilized way of ruling conflicts.
We defined organizing as the process by which writers relate ideas one to each other; the relationships may be varied (logical, causal...) and lead to the formation of complex structures. Organizing constitutes an important process in 'EAT' writing, and reasoning, informal or not, is a strong basis of argumentation. The above mentioned results support the following conclusions:
*	It is necessary to differentiate (1) the processes associated with the organization or re-organization of the referential domain, and (2) the more specifically argumentative processes: identifying the main conflicts, taking into account the counter-arguments, appreciating the others’ reasons, etc.. The organization process clearly relies on reasoning and can not be entirely dissociated from either the idea generation process, or from the selection-evaluation process.
*	The same topic can be organized in several ways, according to goals, pragmatic assignment, etc. In addition, any argumentation can include explanation, reasoning, problem solving, and rhetoric ‘dispositio’​[2]​. Any writing model of argumentation should include these subcomponents. Besides, their interrelationships constitute a major source of difficulty for the organizing process. Precisely identifying the many constraints implied in such a complex task, and their role in argumentative writing, requires specific indicators or operators. These are currently not available, even if some proposals of artificial intelligence research (see Baker, this volume) may shed some light on the question.

Translating: Linearization and linguistic coding
From conceptualizing to linearizing
Linearization can be defined as the process of expressing a cognitive representation into a linear sequence of information. When composing an elaborated argumentation, the writer must carefully order the presentation of information in the text. This information can be linked by a great variety of relationships: logical chaining for causality (exemplified by a connective such as then), coordination of arguments with the same orientation (e.g., and), opposition of orientations (e.g., but), restrictions (e.g., only if), etc. At the same time, structuring the information has to be done in such a way that the text converges towards the main communicative goal: to make the addressee accept the proposed standpoint. 
According to many researchers (for example: Levelt, 1981; Bock, 1982), the linearization process is a major problem in discourse production. We illustrate this problem here by an example taken from Marchand (1993). She asked participants to write down a text where they had to combine 8 predetermined arguments to make a coherent text, with the following instruction: "Convince your addressee that It's good to practice sport regularly". The text had to end with this italicized sentence (9). The participants were required to put these arguments in a coherent order, and were allowed to add text (especially connectives) if necessary. The 8 imposed arguments were:
(1) sports ensures better work at school
(2) sports take time
(3) practicing sports ensures a good health
(4) some sports are dangerous
(5) sports is a good way to relax
(6) sports is a pleasant leisure
(7) sports may interfere with schoolwork
(8) too much endurance sports is a risk for the heart
In terms of their relationships, these 8 arguments can be organized as is shown in Figure 1.
--------------------------------------------------------
Fig 1 about here
--------------------------------------------------------

This hierarchical organization can be seen as a ‘conceptualization’ expressing the output of the organization phase in writing. The task for the writer is now to linearize the arguments, to put them in the order as they would appear in the actual text, and then to linguistically code the resulting sequence, by specifying the relationships between arguments in order to form a coherent structure of sentences. One actually observed textualization was:
"(7) Sports may interfere with school-work, because (2) it takes time. However, even if (4) some sports are dangerous (especially (8) endurance sports), (3) practicing sports regularly ensures a good health. Thus (1) it allows to better work at school. Moreover (5) sport is a good relaxation and (6) a pleasant leisure. Thus (9) you should practice sports regularly."
This example allows differentiating four typical processes in argumentative writing:
*	the reasoning process, that is the computation of logical relations between pieces of information; for example, (7) and (2) are in a causal relation, (8) constitutes a specification of (4), (1) is incompatible with (7).
*	the argumentative process, consisting of choosing the best hierarchical organization of argumentative information, taking into account the orientation (for or against the main position) of arguments;
*	the linearization process to combine pro- and counter-arguments in a sequence;
*	the linguistic coding process to express, with means of linguistic tools (connectives, embedding), the structure which has been built up.
These four types of problems are very much interrelated, and they can only be observed separately in constructed experimental conditions. In the next main section, we will discuss such an attempt to study more specifically the linearization process. Before that, we address the issue of linguistic coding.

Linguistic coding
In most models of writing, linguistic coding is underestimated. It is generally restricted to lexicalization and sentence generation. For example, Kellogg (1996) wrote:  "The outputs of planning may be propositional representations that are readily handled by the process of linguistic translation [italics added]" (p. 60). Indeed, as noted by Fayol (1991), the problem of linearization is often characterized by the translation of a multidimensional structure (from long-term memory) into a unidimensional structure (in the text surface). However the problem does not only concern ordering: the writer has also to define the structure of the sequence, and to preserve markers of the mental organization (Coirier, 1996). The group of successive sentences must express complex relationships between these sentences: subordination, coordination, specification or concession relationships, and this has to be expressed especially by means of syntax, punctuation, connectives, and the anaphoric system. These textualizing operations (Apotheloz, 1990; Bronckart et al., 1985; Fayol & Schneuwly, 1987; Schneuwly, 1988), or organization devices (Boscolo, 1995), are crucial for the linguistic realization of the text plan, at least if this text has to express the structure of information. It raises the question of the textual devices, and the specific linguistic skills required by the text structuring. In an ideal situation, the specifying of relationships between informations by use of syntax, connectives, and textual organizers should allow the reader to exactly reconstruct the original structure in the mind of the writer. That supposes high linguistic expertise!
Indeed, many textual devices are mastered late in the course of development: this can be observed for punctuation (Chanquoy, 1998; Fayol, 1989; Favart & Passerault, 1996; Chanquoy & Fayol, 1991, 1995; Fayol & Abdi, 1988), anaphorae (De Weck, 1991), thematic elaboration (Apotheloz, 1990; Coirier, Broggio, & De Bernardi, 1996; Marchand, 1993; Marchand, Coirier, & Dellerman, 1996; Scinto, 1984), connectives (Chanquoy, 1998; Chanquoy & Costeplane, 1995; Fayol, 1986; Schneuwly, 1986; Schneuwly, Rosat, & Dolz, 1989), and for complex syntax (Feilke, 1996). However the issue is not restricted to the mastery of linguistic devices as such. These linguistic tools often must be managed simultaneously when writing a text: lexical choices are associated with grammatical constraints, introducing a concession implies to manage adequately the thematic structure, restricting or specifying is generally linked to subordination. In addition, linguistic devices are partly interdependent: syntactic choices will set constraints on connectives, connectives on punctuation, punctuation on anaphorae, etc. The different textual devices are not entirely interrelated, but they nevertheless constitute what can be defined as an integrated textual system. From a psychological perspective, managing this whole system constitutes a critical issue. Different types of empirical data can be considered here, mainly:
*	the strong need for explicitness (hence cohesion devices) when the relationships between ideas are not easily inferable, which is the case in argumentative essays (McCutchen, 1987).
*	the interference between insufficient automatization of the linguistic processes and the organization of content (Bourdin & Fayol, 1994; Glynn, Britton, Muth & Dogan, 1982; Jeffery & Underwood, 1996; McCutchen, 1984; 1988; McCutchen, Covill, Hoyne et Mildes, 1994);
*	the interdependence of conceptualization and linguistic skills (Dellerman, Coirier & Marchand, 1996; Gombert & Roussey, 1994).
Linguistic expertise thus appears as an important constraint on the emergency of elaborated argumentative texts, and this till the age of 12-13. In a revision task, Akiguet (1992; Akiguet & Piolat, 1996) observed that before the age of 10, children are not able to select the correct connectives needed to compose a coherent sequence with arguments and counterarguments. Even 10-11 year olds did not find many optimal solutions.
Besides the difficulties resulting from an insufficient linguistic expertise, the problem raised by the need to manage quite simultaneously the different devices can be illustrated in a study led by Marchand, Coirier, and Dellerman (1996), where 12 to 18 year old students were asked to write several argumentative essays. The obtained results showed that between 11 to 18 there is an increased mastery of textual devices (anaphorae, connectives, complex syntax, thematic continuity, etc.), which is commonplace. However, in the younger children, a factorial analysis showed the main differences to be associated with the degree of linguistic expertise, opposing low to high degrees of mastery. With older children, no such factorial opposition was observed. The analysis showed two main axes. The first one opposed a focus on cohesion and thematization on one side, to the use of enunciative markers, on the other. The second opposition was between intrasentential organization (syntax), and intersentential organization (connectives).
Mastery of linguistic devices on one side, and of their interdependency and simultaneous managing on the other side, could then well appear as the main obstacle to the production of EAT, where complex relationships have to be expressed precisely. This differentiates argumentation from narration, or more generally from all types of text where the translating can rely on simple structures: causality, chronology, space organization. In addition, it must also be noted that one essential aspect of argumentation is that translating relies solely on the writer's mental organization, and most often, the corresponding referential domain (main ideas are opinions and beliefs) is not strongly structured (Voss et al., 1983). Thus it is no surprise that EATs are rarely observed in young children.
Finally, considering the characteristics of argumentation and the important role of language in that domain, it seems doubtful that linguistic coding be located at as low levels as it is in some models. Defining ideas and their interrelationships and organizing the argumentative structure probably require sophisticated linguistic skills from the start of composing. Moreover, the linguistic specification of the relationships between ideas may constitute an argumentative operation by itself: it is not the same to use ‘however’, ‘even though’, or ‘but’, when expressing the opposition between two arguments.
To conclude, concerning the translating process in argumentative text writing, we would like to underline the following points:
*	Linearization, at least for elaborated texts (EATs for example), cannot be restricted to sentence formulation, nor to lexical and semantic choices. The expression of the main structural relations in the organized content relies on higher linguistic levels, "textual" levels: thematic continuity, structuring by punctuation, intersentential organization, etc. Although this is not specific to argumentative texts, the above considerations lead to assume that this dependency is much more critical in this case.
*	Writing models are not precise enough as regards the exact level where linearizing can be distinguished from linguistic coding (Berninger & Swanson, 1994), mainly because they do not take into account (or underestimate) the level of the linguistic structuration of the text. 
In the preceding sections we discussed a theoretical definition of elaborated argumentative texts, specific difficulties associated to their compositions, and we found problems in all components of the writing process. We will present in the next section an experimental simulation of argumentative writing. This simulation primarily aims at distinguishing what exactly characterizes the difficulties of argumentative writing: the conceptual or global level, that of the choice of arguments, or the more local level, that of the linear organization of the chosen arguments?

An experimental simulation
In the process of composing a text, two main groups of processes can be distinguished: (1) the processes of conceptual planning, including idea generation, evaluation, and organization, and (2) the translation of the constructed conceptualization into a linear sequence of sentences. The translation process can again be divided into two subprocesses, linearization and linguistic coding. The main assumption put forward in this chapter is that the transition from conceptualization to effectively written text presents specific difficulties in argumentative writing. More precisely, as the "sport example" has shown (see above), this problem can be envisaged as that of ordering the ideas included in a multidimensional conceptual structure, as a linguistic sequence, which represents the initial conceptual structure as effectively as possible. It seems that a writer must comply with contradictory requirements, both respecting the hierarchical organization of reasons, and respecting textual constraints such as topic continuity and thematic organization. Requirements of conceptualization would probably be much better respected as a diagram of relationships than as a linear sequence.
The goal of the present section is to simulate this conflict by experimentally isolating argumentative and thematic constraints in a sentence selection paradigm. In the first part of this chapter we defined a number of requirements for the composition of an elaborated argumentative text (EAT). These requirements are operationalized as argumentative and thematic constraints that have to be met by the children (10-14 years old) in our experiment. In this chapter we only present some main relevant results, more details of the experiment are reported elsewhere (Andriessen, Coirier, Roos, Passerault & Bert-Erboul, 1996; Coirier & Andriessen, in preparation).

The alpha-omega paradigm
The alpha-omega paradigm (Brassart, 1992) involves composing an argumentative text on the basis of an imposed starting claim Alpha (e.g. speeding is advantageous), and an imposed contradictory or opposing conclusion Omega (e.g. speeding is dangerous). The participants’ task is to produce a text between Alpha and Omega, and still generate a coherent argumentation. The argumentative and thematic constraints that are supposed to compete during linearization and formulation are illustrated in Table 1. The first type (argumentative) involves grouping arguments according to their argumentative orientation, implying starting with arguments in favor of Alpha (a+ and w-), followed by an explicit shift to arguments in favor of Omega (a- and w+). The other type (thematic) involves starting with arguments about Alpha (a+ and a-), followed by an explicit shift to arguments about Omega (w- and w+).
-------------------------------------------------
Table 1 about here
--------------------------------------------------------

We used this paradigm in a series of experiments in which we not only imposed the first and the last sentences, but also the options for the sentences that could come in between. For example, Andriessen and collaborators (1996) asked the participants to select six sentences from a list of 24. These sentences comprised equal amounts of arguments of the four following types:
*	pro-alpha (a+): arguments justifying alpha;
*	anti-alpha (a-): arguments refuting alpha;
*	pro-omega (w+): arguments justifying omega;
*	anti-omega (w-): arguments refuting omega.
Different constraints for selection and types of presenting the instructions were systematically used (Coirier & Andriessen, in preparation). For our current purpose, we collapse the data of 578 individual protocols. The goal of this presentation is to provide information about the extent to which thematic and argumentative constraints are dealt with in a task in which they are explicitly addressed to. Because in this paradigm content generation and sentence formulation problems (and advantages) are artificially removed, it becomes possible to focus on evaluation and selection, as well as on organization and linearization. A focus on evaluation, for example, could involve a comparison of preferences for arguments in terms of differing strength and relevance. A focus on organization could be the analysis of different types of sentence re-ordering, for example in a diagram. A focus on linearization could involve the analysis of the consecutive selection of argumentative sentences. This last task also implies selection and evaluation.
In this chapter we use the results to analyze the types of selected arguments in terms of their argumentative orientation and the ways in which these arguments were put into a sequential order. As this concerns an experimental task, and not a writing assignment, it seems precarious to generalize the obtained results to actual writing situations. We can only suppose that important overlap exists with the above mentioned writing processes. Results must to some extent be comparable to more natural writing situations, while at the same time addressing specific issues that cannot be obtained in those situations. In our opinion, analyzing how the constraints we formulated for argumentative writing are met in the alpha-omega paradigm, should be considered as an important step towards insight into selection and linearization problems in argumentative text production.

Argumentative and textual constraints in alpha-omega
For this task, we re-defined the argumentative constraints provided earlier in the chapter in the following way:
1)	Recognizing the existence of a conflict between two different positions on the same topic: w arguments (+ or -) and a arguments (+ or -) should be present in the text.
2)	Recognizing the topic as debatable is presupposed by the instructions.
3)	To be inclined to solve the conflict is a default supposition for participants in this study.
4)	To be inclined to try to solve the conflict by means of language follows because it is a task that uses language.
5)	Taking a stance, in this case it is imposed that W is superior to A, thus arguments in favor of W should be more important than arguments favoring A. 
6)	Supporting the claim with reasons (claim backing): W should have more support, so (w+ and a-) should be more important than (w- and a+).
7)	Assigning a minimal value to the opposite claim and reasons: a+ and w- should be included in the text.
8)	Restricting or modulating the opposing claims, by using counterargumentation (W, but w-; A, but a-), implying that both a- and w- should be included into the text.
If all provided arguments are considered to have the same strength (which is not a decision that can be made for every participant), we would generally predict for all protocols that w+ arguments would be selected most often, followed by a- arguments, which would be more frequently selected than a+, and that selection of w- would be the least frequent. From the examination of our 578 protocols we actually observed the following frequencies: w+: 52.4%, a-: 25.5%, a+: 10.7% and w-: 11.4%. This is quite in the line of the predictions. The predominance of the arguments favorable to Omega (77.9%) is probably due to the fact that Omega is the assigned goal. In addition, participants also used many counterarguments (22.1%).
In this artificial situation, textual requirements mainly concern local coherence and thematization (don't go from alpha to omega, then to alpha, then to omega, etc.). They can be defined in the following way:
*	To ensure local coherence into the textual sequence:
*	Co-orientation of arguments, requiring linguistic coordination (and or equivalents): a+ and a+; a+ and w-; w+ and w+;w- and a+;
*	Anti-orientation of arguments, requiring opposition or concession (but, even if, ...): a+ but a-; w+ even if w-; a+ but w+; etc.
*	To ensure thematic continuity:
*	if starting with alpha, maintain theme A: A Þ a (+ or -), a (+ or -) , a.(+ or -);
*	if ending with omega, develop theme W: w (+ or -), w (+ or -) , w.(+ or -) Þ.W 
Complying with both argumentative and textual requirements could lead to this textual structure:
ALPHA
/because/ [a+, a+...]
/but/ [a-, a-...] /moreover/ [w+, w+...]




Rules operationalizing the main constraints
In order to analyse the extent to which the participants meet the constraints, we formulated a series of rules that may be considered a possible operationalization of these constraints:
*	Rule 1: Alpha thematization is respected if there are at least 2 alpha (+ or -) in the first half of the text.
*	Rule 2: Omega thematization is respected if there are at least 2 omega (+ or -) in the second half of the text.
*	Rule 3: Thematization constraints are fully respected if rules 1 and 2 are jointly respected (i.e., present in the same protocol).
*	Rule 4: Alpha orientation is respected if there are at least 2 pro-alpha (alpha+ or omega-) in the first half of the text.
*	Rule 5: Omega-orientation is respected if there are at least 2 pro-omega (omega+ or 
alpha-) in the second half of the text.
*	Rule 6: Orientation constraints are fully respected if rules 4 and 5 are jointly respected.
*	Rule 7: Textual organization is optimally realized if rules 3 and 6 are jointly respected. This is what could be called textual expertise.
Table 2 shows the percentages of participants that respect each of these rules, based on the analyses of texts produced by 578 writers, between 10 and 14 years old.
---------------------------------------
Table 2 about here
---------------------------------------
The first point worth noting is that the obtained results are neither incoherent, nor opposed to results established by other researchers in more natural situations (e.g. Brassart, 1992; De Bernardi & Antolini, 1996). Most of the participants respect the alpha-thematization constraint, or the omega-thematization constraint. Some children respect the alpha-orientation constraint and, as expected, most of the graders comply with the goal they are ascribed to, which is to defend omega (85.3%). By 24% of the writers omega is never simply asserted, as they also produce restrictions on omega. Moreover, there are more participants who respect omega-thematization (70.2%) than alpha-thematization (40.1). However, and this is a main point, only 22% of the writers manage both alpha- and omega-thematization (R3). The same problem is observed with the orientations, as 24% of the participants respect alpha-orientation, as for omega-orientation 85.3% is found, but the combined alpha- and omega-orientation (R6) is only respected by 16.3% of the writers. Finally, no more than 6.4% of the participants were able to simultaneously respect thematization and argumentative requirements (R7), and, consequently, to follow all the rules.
In conclusion, it appears that simultaneously complying with the complex requirements of written elaborated argumentation can be considered as a difficult task. This can be attributed to a multiplicity of factors, among them the difficulty to combine a non-linear argumentative structure (or a random list of arguments) with the necessary linear structure of a text. This problem can be explained in terms of cognitive overload, or yet in terms of inefficient processing strategies. This question remains largely open to more specific investigation.
Some more light on this issue can be obtained by looking at the experimental assignments used in this simulation. As previously mentioned, there were many different conditions. For example, we compared situations in which participants had to obligatory start with alpha and to obligatory end with omega, with a situation in which only omega was imposed at the end, and also with a situation in which it was possible to freely choose alpha or omega as the conclusion to be supported. It is interesting to note that in this last condition, the percentage of experts (i.e., writers who respect all the rules) sensibly increases: 21.4% vs. 6.4% averaged over all conditions.
In summary, simultaneously managing the (more or less contradictory) constraints of both textual thematization and argumentative orientation constitutes a critical difficulty while writing elaborated argumentative texts. De Bernardi and Antolini (1996) have shown that this difficulty can be reduced if both conflicting points of view are presented from the start, and if the task allows a clear separation between the conceptualization process and the linearization process (See also: Andriessen et al., 1996). It then appears quite interesting to experimentally dissociate the various processes (despite their interrelationships) which intervene during the production of elaborated argumentative texts. This seems particularly useful to clarify the difficulties encountered in such complex tasks.

Conclusion
A functional approach to define the characteristics of argumentative text writing means to establish specific relationships (1) between the goal of the text and the parameters of the situation where this goal can be appropriate, and (2) between the goal of the text and the different pragmatic, conceptual, and linguistic devices necessary for its realization. 
The goal of argumentation is to convince other persons to modify their opinions or beliefs about a controversial topic. This presupposes a situation where a conflict is identified as such, it has to be a conflict on debatable topics, and participants have to be inclined to solve the conflict, by means of discussion, hence the use of language. Once these constraints are satisfied, then the goal to convince the addressee requires application of a number of relevant operations: supporting one’s claim with acceptable reasons, and recognizing the strength and relevance of the opposite position. Now, the discursive goal and the ensuing operations impose specific constraints on the various processes involved in text composition. Satisfying the argumentative constraints most often supposes the use of complex linguistic devices, ‘textual’ tools such as complex syntax, connectives, punctuation, anaphorae, and thematization. These tools are mandatory for translating an initially multidimensional mental structure into a linguistic sequence of sentences, while preserving at the same time the markers of the mental organization. Such tools are far from being mastered, but are unconsciously applied by young children, which could explain the developmental lag between early complex argumentation and later argumentative textual elaboration.
Looking more precisely at the different processes implied in writing, we assume four characteristics that clearly stand out in argumentative writing. 1) Most of the time the main points to be generated in argumentation (for example warrants) consist of opinions and beliefs. The meaning of such abstract objects is generally malleable, negotiable, so there a strong need to be clear and explicit. At the level of content organizing, idea relationships also are to be clearly defined, especially by precise lexical choices, textual organizers, and connectives. 2) Convincing another person supposes to generate appropriate reasons for supporting one’s point of view. It also supposes to take into account the other’s reasons and interests. This has two consequences: first, the generation of ideas in argumentation strongly relies on the search for ‘debatable’, and acceptable reasons for this precise addressee, in this precise context; second, the linguistic formulation of reasons (e.g. modulation, modalization) and their textual presentation constitute important argumentative (rhetorical) means. 3) An elaborated argumentation will have to integrate in the same text both supporting reasons and refutation of opposite claims, thus coherently managing conflicting arguments in the same linguistic sequence. Again this requires linguistic expertise. In addition, argumentation most often includes two (at least) different types of organization: reasoning and arguing. This double organization has to be expressed into a coherent sequence, by, again, the use of specific linguistic structural operators (syntax, connectives, etc.). 4) Taking into account the previous characteristics and their processing consequences leads to attribute a decisive role to the final stages of writing, those of linearization and linguistic coding. All the difficulties encountered in the other processes converge at this level. Probably one of the most striking difficulties is to manage the conflicting requirements ensuing from the other processes, mainly trying to comply simultaneously both to a coherent presentation of the argumentative structure and to the linguistic requirement of thematic continuity in a linear sequence. 
Considering the requirements of elaborated argumentative writing, it is necessary to ask to what extent the current writing models are appropriate to describe the implied processes. It is obvious that idea generation, evaluation, and organization are to be considered distinct, but interdependent processes. For example, idea organization may lead to the research and to the generation of new ideas (Galbraith, 1996). Similarly, argumentative strategies simultaneously intervene on the selection of ideas, on their recovering, but also on their organization. It is thus not possible to conceive the three processes as strictly ordered in time. Some complex system of interdependencies must be envisaged.
The idea generation process raises the question of knowledge. Finding or elaborating arguments presupposes that the corresponding information is available in long term memory. However, this problem probably concerns more specifically the nature than the quantity of available knowledge. For example, opinions and beliefs play a very central role, and access to memory may be controlled by standpoints, or by particular strategies. Moreover, opinions, beliefs, and desires are sociocultural objects, with a malleable meaning. Consequently, the discursive negotiation appears as a fundamental process, which strongly relies on linguistic skills.
Concerning evaluation and selection, the use of appropriate strategies is also considered as fundamental. In this respect, soundness and acceptability of reasons are crucial factors. However, there are no strict rules (except in formal domains such as scientific or legal debates) to define what is a good reason, because it depends on sociocultural factors. Acceptability seems a better concept as it leads to define sound reasons in relation to a given audience, hence to shared opinions (i.e. topoi). In this perspective, soundness should be defined in relation to a given community, a community sharing opinions and beliefs in a given domain. In other words soundness could be reformulated as "acceptable in this context and for these people".
The organization process manifests complex characteristics. As the other writing processes, it depends on long term memory, on the organization of information, on the presence of an eventual argumentative schema, and so on. The Toulmin schema offers here a good basis, but it minimizes the role of counterarguments. Conversely, the schema proposed by Gombert emphasizes the interplay of pro- and contra-arguments, but its structure as a schema can be discussed. Indeed, this schema could be conceived as a means of structuring the text, that is to connect the different arguments in a coherent way.
While writing an argumentative text, the linearization process involves to construct a linear sequence out of a multidimensional structure. This activity appears to depend at least on two constraints: (1) the idea organization must allow to build coherent sequences, rightly reflecting the mental organization, and (2) the linguistic or textual devices play a fundamental role to ensure text cohesion, and to express the precise structure of information. These devices allow the writer to determine what must be clustered, opposed, or embedded, what lines are parallel, etc. This last point leads to the main difficulties associated with EAT writing. More particularly, it is now well established that young children do not master many of the required corresponding linguistic devices, and neither do all adults. In addition, writing an elaborated text raises the problem of managing at the same time different constraints. Without appropriate strategies, this can lead to a cognitive overload, and it could explain the positive effects of assignments allowing to separately managing the different sub-processes, for example with a preplanning strategy.
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Table 1. Argumentative and thematic constraints during an argumentative text production
Textual organization ÞArgumentative orientation ß	Theme Alpha(arguments related to Alpha)	Theme Omega(arguments related to Omega) 
Arguments pro-Alpha	a+, a+, a+...	w-, w-, w-...




Table 2. Proportions of subjects respecting the rules of argumentative writing
Respect of Alpha Þ Omega requirements	%
  Rule 1: Thematization alpha: 2 alpha (a+ or a-) in 1st half	40.1
  Rule 2: Thematization omega: 2 omega (w+ or w-) in 2nd half	70.2
  Rule 3: Rule 1 + Rule 2	22.0
  Rule 4: Orientation alpha: 2 pro alpha (a + or w-) in 1st half	24.0
  Rule 5: Orientation omega: 2 pro omega (w+ or a-) in 2nd half	85.3
  Rule 6: Rule 4 + Rule 5	16.3


















^1	  This schema, of course, is not only helpful for organizing texts, but also for idea generation, selection, and evaluation: « Do I have enough ideas? No, I forgot the rebuttal... ».
^2	  Rhetoric dispositio: the way, the style, the order in which ideas are related, or presented: irony, false interrogation, degree of implicitness... (Brewer, 1980)
